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Hypotheses:	
1-	That	CDOM	distribu:on	in	the	Southern	Ocean	in	:me	scales	of	
~weeks	is	controlled	by	physical	processes.	Biological	processes	
are	negligible.	
	
2-	That	data	assimila:on	of	remote	sensing	and	field	data	can	
produce	IOP	fields.		Modeled	products	can	compensate	for	lack	of	
imagery	in	cloudy	environments.		

	

Goals:	
1-To	es:mate	the	three-	dimensional	:me	evolving	distribu:on	of	
CDOM	during	the	Southern	Ocean	Gas	Exchange	Experiment	
(SO_GasEx).		
	
2-To	diagnose	the	physical	processes	controlling	CDOM	
distribu:on.	Ul:mately	we	want	to	model	evolu:on	of	agʎ	(and	
other	IOPs)	to	fill	gaps	in	satellite	coverage	over	periods	of	weeks.		



Background:	

Seasonal	changes	in	CDOM	can	be	explained	by	bacterial	
produc:on	and	photodegrada:on	(Nelson	et	al.,	2004).	



Background:	

Our	GESE	estate	es:ma:on	showed	considerable	
skill	in	modeling	upper	ocean	physical	variables	
along	the	spa:al	and	temporal	domains	of	the	SO	
GASEX	



Issues:	
1-	We	had	poor	match-
ups.	However,	CDOM	
retrievals	using	QAA	
where	in	family	with	the	
field	samples.	
2-	Don’t	have	
photodegrada:on	
parameters	for	the	SO,	
assume	that	marine	CDOM	
is	similar	everywhere.	
		



Methods:	

We	developed	a	package	for	MITgcm	to	simulate	advec:on	and	diffusion	of	CDOM	at	
mul:ple	wavelengths.	We	treated	the	CDOM	absorp:on	coefficients	as	passive	tracers	with	
:me	and	space-varying	sources	and	sinks.	The	absorp:on	of	light	by	CDOM	and	the	
associated	photobleaching	(photolysis)	acted	as	the	main	sink.	Following	Del	Vecchio	and	
Blough	[2002],	the	CDOM	absorp:on	coefficient	aCDOM	aker	illumina:on	for	a	short	:me	Δt	is		
	

aCDOM	(λ,	z)	=	aCDOM	(λ)	e	–f	(λ,	z)	Δt,		

where	f	(λ,	z)	is	the	photobleaching	rate	at	wavelength	λ	and	depth	z.	It	is	given	by	
		

f	(λ,	z)	=	σP	(λ)	E(λ)	e	–k	(λ,	z)	z 			

where	σP	(λ)	is	the	photobleaching	cross-sec:on,	E(λ)	is	the	solar	irradiance	at	wavelength	λ	
transmi=ed	through	the	sea	surface,	and	k(λ,	z)	is	the	ver:cal	a=enua:on	coefficient	which	is	
approximated	as	(4/3)	aCDOM	(λ,	z).		

The	CDOM	model	was	run	for	three	different	wavelengths	350	nm,	380	nm,	
and	400	nm	using	the	hourly	surface	solar	irradiance	obtained	from	the	
OASIM	radia:ve	transfer	model	(Gregg	and	Casey	[2009])	.		



Why	the	mismatches?	
~1.	We	are	measuring	
remotely	at	440	nm	and	
extrapola:ng	to	shorter	
wavelengths	using	the	S	
parameter.	
~2.	Can	the	model	
resolve	be=er	the	first	
op:cal	depth?	
~3.	This	is	a	poor	
match	up.	

Comparison	of	the	:me	averaged	
MODIS-AQUA	derived	SCDOM	field	
at	350	nm	(upper	panel),	380	nm	
(middle	panel)	and,	400	nm	(lower	
panel)	with	the	corresponding	GESE-
CDOM	SCDOM	fields	for	the	SO	
GasEx	domain.	The	:me	average	is	
over	21,	22,	24,	and	27	March	2008	
(the	dates	of	the	satellite	data).	The	
star	and	diamonds	show	the	SO	
GasEx	cruise	sta:on	on	20th	March	
and	22nd	March,	respec:vely.		



Comparison	of	the	:me	series	of	SO	GasEx	in-situ	surface	CDOM	(circles)	at	
350nm,	 380nm,	 and	 400nm	 with	 the	 corresponding	 GESE-CDOM	 surface	
CDOM	values	(dots).	The	samples	are	from	surface	CTD	sta:ons.	

Comparison	between	field	data	
(all	CTD	samples	and	modeled	
CDOM)	



I	know	that	this	is	a	horrible	slide….			

…...sorry......	



Conclusions:	
	
1-	CDOM	distribu:on	in	the	Southern	
Ocean	in	:me	scales	of	<	weeks	is	
controlled	by	physical	processes.	
Biological	processes	are	negligible.	
	
2-	Data	assimila:on	of	remote	sensing	
and	field	data	can	produce	IOP	fields	–
at	least	CDOM.		Modeled	products	can	
compensate	for	lack	of	imagery	in	
cloudy	environments.		
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